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Description 

Field of the invention 

[0001] This invention relates to a fluid distributor for 
mass transf r columns, and more particularly, to liquid 
distributors for a gas-liquid contact column with at least 
one baffle which enhances liquid mixing. 

Background of the Invention 

[0002] Mass transfer columns such as liquid-vapor 
contact columns are employed for example in distilla- 
tion, absorption and stripping procedures. Generally, a 
column contains one or more liquid-vapor contacting 
zones which can comprise packing material to effect ef- 
ficient contact between the upwardly flowing gas and the 
downwardly flowing liquid. 

[0003] Efficient liquid distribution to a packed bed re- 
quires a uniform composition and flow profile to be de- 
livered over the entire packing surface. A collector/dis- 
tributor arrangement is typically employed to achieve 
such liquid distribution. If this is not achieved then the 
distributor arrangement is essentially causing liquid 
maldistribution and the packing will not perform optimal- 
ly. Such liquid maldistribution results in a greater height 
requirement of the packed bed necessary to effect a giv- 
en amount of mass transfer. 

[0004] Where the packing is arranged so that there is 
more than one liquid-vapor contacting zone or bed, the 
liquid typically is redistributed between the packing of 
one bed and that of another bed. Effective redistribution 
accomplishes: 1) mixing the liquid to smooth composi- 
tion profiles that may have developed in the bed above 
and 2) providing good initial distribution to the bed be- 
low. A collector/distributor combination is normally used 
for redistribution in a packed column. A collector is a 
device that captures liquid from the packing above, and 
from possible feed locations, and directs the liquid to a 
small number of downcomers. These downcomers di- 
rect the liquid onto the distributor. The distributor con- 
tains a plurality of orifices through which liquid streams 
fall onto the packing. However, the use of a collector 
increases column height and thus increases capital 
cost. 

[0005] There are several types of liquid distributors for 
packed columns. Of these types, the pan distributor may 
be used as a liquid collector. This is because 1) the gas 
risers through which the upwardly flowing vapor passes 
are covered by "hats" which deflect liquid falling on top 
of them and 2) the distributor floor is sealingly closed to 
the interior of the column shell. The net effect is that all 
liquid is collected in the liquid pool held up on the pan, 
and cannot fall directly through to th liquid-vapor con- 
tacting zon below. Thus, som mixing of liquid occurs 
b fore it leaves the distributor. Where a liquid feed is 
introduced to a column, that feed may be sparg d di- 
rectly onto th distributor. 



[0006] Pan distributor arrangements without a collec- 
tor ar significantly cheaper than when a collector is 
used because the cost of making and installing the col- 
lector is remov d along with the additional column 

s height required to house it. However, there are potential 
performance drawbacks associat d with liminating a 
collector. As previously stated, a primary function of a 
distributor is to deliver a liquid of uniform composition. 
If the liquid falling onto the distributor has a composition 

10 profile, then without a collector, there is no guarantee of 
uniform mixing on the distributor pan itself. Also, there 
is a concern about distribution quality due to inertia! ef- 
fects associated with liquid impinging directly onto the 
liquid held up on the distributor, particularly with an ex- 

15 ternal liquid feed as may occur at a feed point. This may 
cause variation in the flow through the perforations in 
the distributor floor, thus decreasing the distribution 
quality. 

[0007] The prior art has attempted to compensate for 
20 these potential inefficiencies, when a distributor is em- 
ployed without a collector, by a variety of distributor con- 
structions. For example, U.S. Patent No. 5,132,055 dis- 
closes a distributor with U-shaped sections encompass- 
ing liquid spaces and a peripheral channel communicat- 
es ing with the liquid spaces. An embodiment of this refer- 
ence discloses having 2 plates mounted in each liquid 
space. Other variations of this embodiment are also dis- 
closed. However, all of the arrangements disclosed in 
this reference are specific to a distributor having chan- 
30 nels with vertical walls and the plates are mounted within 
each individual channel. Each channel runs in the same 
direction across the distributor and therefore does not 
effectively promote mixing in every direction. Even 
though the channels are connected by a peripheral 
35 channel this is still insufficient to accomplish uniform 
mixing across the entire cross section of the distributor. 
[0008] U.S. Patent No. 5,240,652 discloses the use 
of a liquid collector and liquid distributor where the dis- 
tributor contains a trough below the level of the vapor 
40 risers. One embodiment of the '652 reference adds a 
deflector plate between the trough and the distributor. 
However, the mixing of the liquid for proper redistribution 
still requires the use of the collector in this reference and 
thus would still incur the additional cost for the required 
45 column height to accommodate the collector. 

[0009] Another reference, U.S. Patent No. 5,1 58,71 3 
teaches a distributor arrangement for the mixing of liquid 
without the need for a collector. In this particular ar- 
rangement two or more duct-like troughs are placed 
50 above the liquid level in the distributor. The troughs are 
constructed with one closed end and at least one open- 
ing at the other end. Liquid that flows along the trough 
flows through the opening to the liquid accumulated 
above th distributor. Th reference does not provide 
55 for mixing of the liquid that directly imping s on the dis- 
tributor through the spaces between troughs. Further, 
there is no flow dampening of drops impinging directly 
on th distributor. Th devic is compl x and may re- 
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quire additional column height to allow for the troughs 
to be suspended above the liquid level and thus, could 
also be costly. 

[0010] Mixing of vapor in a column is th focus of U. 
S. Patent No. 5,145,612. In this ref rence, mixing is 
achiev d by limiting the number of vapor risers in th 
distributor and adding a mixing element within the riser. 
The device disclosed in the reference provides a more 
uniform vapor concentration profile to the exchange bed 
above the distributor tray, but does not address the prob- 
lem of improper mixing for liquid redistribution. 

Objects of the Invention 

[001 1 ] It is therefore an object of the invention to pro- 
vide uniform redistribution of liquid to a distributor be- 
tween two liquid-vaporcontacting zones without the use 
of a collector. 

[0012] It is a further object of the invention to provide 
uniform redistribution of liquid by using a cost effective, 
simply constructed baffle suspended above a distribu- 
tor. 

[001 3] A still further object of this invention to provide 
such uniform redistribution of liquid by the use of a baffle 
suspended above the floor of the distributor which caus- 
es a liquid flow to converge and mix as it flows through 
an open space in the baffle and disperses below the baf- 
fle. 

Summary of the Invention 

[0014] This invention is a distributor arrangement for 
a liquid-vapor contacting column as defined in claim 1 
and a method for contacting liquid and vapor in a liquid- 
vapor contacting column as defined in claim 10. 
[0015] This invention comprises a baffle suspended 
above a distributor in a liquid-vapor contacting column, 
wherein a liquid flow converges and mixes as it flows 
through an open space in the baffle and is then dis- 
persed to the distributor below. 
[0016] In a preferred embodiment of the invention, the 
open space in the baffle is a centrally located circular 
hole fitted with a mixing device to enhance mixing. 

Brief Description of the Drawings 

[0017] Other objects, features and advantages will 
occur to those skilled in the art from the following de- 
scription of preferred embodiments and accompanying 
drawings, in which: 

Fig. 1 is a schematic side view of an embodiment 
of the invention utilizing a distributor with cylindrical 
gas ris rs which protrud through a baffle having a 
c ntrally located circular open space; 
Fig. 2 is diagram of a pr ferred embodiment of the 
invention having a mixer located in the centrally lo- 
cat d circular open space; 



Fig. 3 is a top sectional view along line A-A of Fig. 1 ; 
Fig. 4 is a diagram of yet another embodiment of 
the invention with a weir attached to a baffle having 
a central circular op n space; 
5 Fig. 5 shows an embodiment of the invention 
wherein two baffles are us d, a baffle with periph- 
eral open space on the bottom and a baffle with cen- 
tral open space on the top; and 
Fig. 6 also shows an embodiment with two baffles, 
a baffle with central open space at the bottom and 
a baffle with peripheral open space at the top. 

Detailed Description of the Invention 

[0018] This invention may be accomplished by posi- 
tioning a baffle between a distributor and a liquid-vapor 
contacting zone. The baffle is suspended at a sufficient 
height from the distributor floor to allow flow velocities, 
as the liquid flow expands underneath the baffle, to be 
such that the associated head required to drive the flow 
is small relative to the liquid held up on the distributor. 
This promotes uniform flow across the distributor and 
thus, prevents theflowrate of liquid, leaving each perfo- 
ration in the distributor floor, from varying with distance 
from the open space in the baffle. 
[001 9] The maximum height above the distributor for 
the location of the baffle is limited to the maximum height 
of the standing liquid above the distributor. Thus, de- 
pending on column design , the height of the baffle above 
the distributor is from about 2,54 cm to about 38.1 cm 
(about 1 inch to about 15 inches). 
[0020] The baffle extends over the entire cross sec- 
tion of the distributor. Therefore, all liquid, falling from 
the packing in the liquid-vapor contacting zone above, 
is collected on the baffle. At least one open space in the 
baffle allows the liquid to converge, flow through, and 
then expand as it disperses onto the distributor below, 
with a consequent improvement in mixing and a damp- 
ening of inertial effects. The open space is sized and 
positioned so that liquid falling at any point on the baffle, 
from the packing above, will flow in a direction towards 
the open space. More than one opening in the baffle 
may comprise the open space but the openings should 
be located in a localized area to cause the liquid to con- 
verge and mix. 

[0021] The liquid mixes while flowing along to the 
open space and becomes substantially uniform as the 
flow converges to pass through the open space. Since 
the open space in the baffle provides the only flow path 
for the liquid, and since the baffle extends over essen- 
tially the entire cross section of the distributor, all of the 
liquid flow from the packing above meets and mixes as 
the liquid flow converges to flow through the open 
spac . 

[0022] Typically, the baffle is subm rged within the 
standing liquid h Id up on the distributor but when the 
liquid lev I is low the baffle may be completely or par- 
tially em rged. Having an op n spac in th baffle, for 
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liquid to flow through, does not significantly increase the 
liquid head on the distributor. 

[0023] In order to maintain the liquid head at the lev I 
it was without a baffi , the cross sectional area of the 
open space is greater than the total area of the perfora- 
tions in the distributor floor, but is considerably less than 
the column cross sectional area. The ratio of the cross 
sectional area of the open space in the baffle to the total 
open area of the perforations in the distributor floor, is 
preferably between about 1.1:1 to about 150:1. More 
preferably the ratio is in the range of about 3:1 to about 
20:1 . Increasing the ratio reduces the radial velocity of 
liquid flow over the distributor but also reduces the effi- 
cacy of mixing. It is also preferred that the open space 
of the baffle be highly localized across the column cross 
section such that liquid from a broad region converges 
to the open space. 

[0024] The invention would accomplish similar per- 
formance characteristics as when a collector is used in 
combination with a distributor. A collector with its risers 
and downcomers is replaced by a baffle made of sheet 
metal with holes cut in it to fit over the vapor risers of 
the distributor. This simple construction for a baffle 
would not require increased column height as with acol- 
lector. As a result, the invention also offers the benefit 
of a significantly reduced capital cost. The invention may 
also be employed where a liquid-containing feed is in- 
troduced to the liquid-vapor contacting column, above 
the liquid level on the distributor. In summary, the 
present invention affords the following advantages: 1) 
reduction in required column height, 2) ease of installa- 
tion, 3) reduced capital cost, and 4) improved liquid dis- 
tribution. 

[0025] An embodiment of the invention, suitable for 
air separation processes, is shown in Fig. 1 . The inner 
surface 17 of a liquid-vapor contact column wall houses 
a distributor and a baffle 1 1 located between two liquid- 
vapor contacting zones 1 . The distributor consists of a 
perforated floor 3 and vapor risers 1 6 topped with "hats" 
5. A baffle 1 1 is located at an elevation 1 2 from the dis- 
tributor floor 3 and is essentially sealed around the pe- 
riphery 15 and to gas risers 16 that extend through it. 
An open space in the form of a circular hole 1 3 is located 
in the center of the baffle 1 1 . It should be noted that with 
some gas riser layouts a central hole may not be possi- 
ble. In such cases, the hole should be located as close 
to the center as practically possible. 
[0026] Liquid flows from the liquid-vapor contacting 
zone 1 above, to the level of the liquid held up on the 
distributor 3, above the baffle 11. All liquid above the 
baffle 1 1 flows in the direction of the arrows towards the 
hole 13. As the liquid flow converges and passes 
through the hole 13, it is well mixed and spreads out as 
it reaches the distributor floor 3 below. Th hole 13 is 
larg enough so that it does not contribute significantly 
to the head of liquid on the distributor. Liquid builds on 
the distributor floor to a I vel at which the rate of liquid 
flowing out through th p rforations is equal to that fall- 



ing from the liquid-vapor contacting zone 1 above. 
[0027] Fig. 2 shows a preferred embodiment of the in- 
vention that includes a mixing device 9 within a c ntrally 
located open space. Th mixing devic 9 should be lo- 
5 cated so as not to interfere with flow through the perfo- 
rations in the distributor floor directly beneath it and 
should not require a significant head to drive a liquid flow 
through it. This mixing device may be a module of struc- 
tured packing or more preferably a commercially sold 
10 mixing device, such as a static mixer. Koch Engineering 
Company, Inc. is a supplier of suitable static mixers with 
no moving parts, comprising a series of rigid elements 
placed lengthwise in a pipe. Intersecting chambers, 
formed by these elements, split, rearrange and recom- 
is bine liquid streams until one homogenous stream exists. 
[0028] The preferred embodiment of Fig. 2 may also 
be used with a liquid feed or a liquid-containing feed, (i. 
e. feed may be a mixture of gas and liquid but at least 
part liquid). The baffle arrangement of the invention en- 
sures proper mixing of the liquid-containing feed with 
the liquid emanating from the packing above and also 
dissipates inertial forces associated with a localized 
feed source, preserving distribution quality. 
[0029] Fig. 3 shows the plan view from section A-A of 
Fig. 1 . This view shows the baffle 1 1 , the "hats" 5 of a 
plurality of circular risers 16, and an open space 13 in 
the center. Though Fig. 2 only shows two circular risers 
16 covered by hats 5, several vapor risers are shown 
for demonstration in this view. The open space is shown 
to be circular, however, in practice the shape of the open 
space may be varied to maximize mixing efficiency. For 
example, a rectangular slot may be used. 
[0030] As in the embodiment shown in Fig. 4, the baf- 
fle 611 may have a weir 688, with a substantially solid 
wall. The weir forms a passage 622 surrounding the 
open space 613 in the baffle 611 , through which the liq- 
uid from the packing must flow after flowing over the top 
of the weir 688. With a weir, the liquid level is at a level 
that is higher than it normally would be in the absence 
of the weir, either during turndown conditions or over the 
entire range of operation. Such a weir can convert the 
potential energy associated with the liquid into mixing. 
By having this weir mounted over the central space of 
the baffle, it may be designed so that there is only a slight 
variation in the amount of liquid held up from maximum 
to minimum flow. The weir may have orifices in its wall 
to allow liquid to enter laterally and promote mixing. 
[0031] Figs. 5 and 6 are embodiments of the invention 
where more than one baffle is used. The arrangement 
of Fig. 5 with a top baffle having a central open space 
and a bottom baffle having a peripheral open space, 
works well at high and intermediate flows but poorly at 
low flows where the to baffle is not submerged. 
[0032] In Fig. 6,atopbaffl having a peripheral op n- 
ing and a bottom baffl with a central hole mixes well at 
all flows. 

[0033] The arrangement according to Figs. 1 and 2 
was tested at a 22.7cm (9 inch) maximum liquid depth 
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and a 5.1 cm (2 inch) minimum liquid depth. 

[0034] Tests were performed on a distributor with the 

following characteristics: 

Distributor diameter = 1.04m (41 inch). 
Baffl levation = 5.1cm (2 inch.) 
Hole location = centered and circular 
Diameter of hole = 10.2cm (4 Inch) 
Open space ratio* = 5 
Mixing device = static mixing device 

* Open space ratio = ratio of cross sectional area of 
open space or hole In baffle to total cross sectional 
area of open space or perforations in distributor 
floor. 

[0035] The baffle tested was made of an aluminum 
sheet and sealed with tape. In practice, either welding 
or sealant may be employed to seal the baffle. 
[0036] This arrangement was tested using point 
source dye trace tests, where dye was injected in the 
liquid above the distributor and the liquid at the under- 
side of the distributor was observed for coloration as it 
poured through the perforations in the distributor floor. 
The result was substantially uniform mixing regardless 
of where the point source was located above the distrib- 
utor. This result was in contrast to the result achieved 
when no baffle was used. In the latter case, less than 
1 /4 of the distributor pour points showed observable dis- 
coloration for each point source dye trace test. Even 
without a mixing element, in testing, a marked improve- 
ment was observed using the distributor in conjunction 
with the baffle of the invention with a central open space. 
[0037] Better results have been achieved when the 
baffle is seated leak tight around the gas risers, and the 
periphery of the baffle has a central opening. However, 
it is not absolutely necessary to have a leak-tight seal 
for the invention to work. Some small drain holes in the 
distributor may be required to release entrained vapor. 
[0038] Specific features of the invention are shown in 
one or more of the drawings for convenience only, as 
each feature may be combined with other features in 
accordance with the invention. Alternative embodi- 
ments will be recognized by those skilled in the art and 
are intended to be included within the scope of the 
claims. 



Claims 

1 . A distributor arrangement for a liquid-vapor contact- 
ing column having at least two vertically spaced liq- 
uid-vapor contacting sections including a lower liq- 
uid-vapor contacting section and an upp r liquid- 
vapor contacting section, said distributor arrange- 
ment comprising: 

a) a distributor being adapt dtob situated be- 



tween the liquid-vapor contacting sections and 
having a floor (3) with perforations for distribut- 
ing liquid to said lower liquid-vapor contacting 
section and vapor risers (1 6, 416) for distribut- 
s ing vapor to said upper liquid-vapor contacting 

section; and 

b) a baffle (11, 41 1 , 611) made of sheet metal 
with holes cut in it to fit over and extend around 
said vapor risers, said baffle being suspended 

10 above the distributor floor (3) and extending 

across the entire cross section of the distributor 
except for an open space substantially centrally 
located within the baffle and formed by a single 
opening (13,41 8, 61 3) or a plurality of openings 

*5 located in a localized area, said open space 

causing all of the liquid from said upper liquid- 
vapor contacting section to meet and mix as the 
liquid flow converges to flow through the open 
space before dispersing said liquid onto said 

20 distributor, said vapor risers extending through 

said holes in said baffle and being sealed 
around. 

2. The distributorarrangement of claims 1 wherein the 
25 said open space is formed by a single opening (1 3, 

418, 613). 

3. The distributor arrangement of claim 2 further com- 
prising a mixing device (9) situated within said open 

30 space (13, 41 8, 613). 

4. The distributor arrangement of claim 1 wherein the 
ratio of the cross sectional area of said open space 
(13, 418, 613) in said baffle to the cross sectional 

55 area of the perforations in the distributor is in the 
range of about 1.1:1 to about 150:1 . 

5. The distributor arrangement of claim 1 further com- 
prising a second baffle such that one of said baffles 

40 is suspended above the other of said baffles and 
the open space in one of said baffles is located in a 
position that is not aligned with the open space in 
the other of said baffles. 

45 6. The distributor arrangement of claim 1 further com- 
prising a weir (688) surrounding said open space 
(613) in said baffle (611) and forming a passage 
(622), such that liquid must flow over the weir and 
down through the passage formed by the weir be- 

so fore expanding on the underside of said baffle, re- 
sulting in improved mixing. 

7. A liquid-vaporcontacting column havingatleasttwo 
vertically spac d liquid-vapor contacting sections 
55 including a lower liquid-vapor contacting section 
and an upper liquid-vapor contacting section com- 
prising a liquid distributor arrangement as defined 
in any one of the preceding claims which is situated 
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between the liquid-vapor contacting sections. 

8. Th liquid-vapor contacting column of claim 7 com- 
prising a wall with an inner surface (17), wher in 
said baffle (11, 611) is sealingly connected to the 
inner surface (17) of said liquid-vapor contacting 
column. 

9. The liquid-vapor contacting column of claim 7 
wherein said open space (41 8) is peripherally locat- 
ed between said baffle (411) and said inner surface 
(17) such that liquid flows to the periphery of the 
baffle where it converges and mixes as It passes 
through the open space. 

10. A method for counter-currently contacting liquid and 
vapor in a liquid-vapor contacting column having at 
least two liquid-vapor contacting zones, compris- 
ing: 

collecting all of the liquid flow from an upper liq- 
uid-vapor contacting zone onto a baffle located 
between the upper liquid-vapor contacting 
zone and a distributor, said distributor having a 
floor with perforations for distributing liquid to a 
lower liquid-vapor contacting zone and vapor 
risers for distributing vapor to said upper 
liquid-vaporcontacting zone said baffle extend- 
ing over the entire cross section of the distrib- 
utor except for an open space located substan- 
tially centrally within the baffle and 
formed by a single opening or a plurality of 
openings located in a localized area, said baffle 
having apertures through which said vapor ris- 
ers extend and are sealed around, 
converging the entire collected liquid flow in 
said open space so that all of the liquid flow 
meets and mixes as the liquid flow converges 
to flow through said open space, resulting in 
substantially uniform mixing of the liquid flow; 
and 

dispersing the substantially uniformly mixed liq- 
uid flow onto the distributor below while passing 
vapor through said vapor risers to said upper 
liquid-vapor contacting zone. 

11. The method of claim 10 wherein the ratio of the 
cross sectional area of the open space in said baffle 
to the cross sectional area of the perforations in the 
distributor is selected to be in the range of about 
1.1:1 to about 150:1. 

12. The method of claim 10 or 11 further comprising 
passing said collected liquid flow through a mixing 
devic situat d within said op n spac . 

13. The method of claim 10, wherein a liquid-containing 
fe d is introduced to the liquid-vaporcontacting col- 



umn at a location between the baffle and the liquid- 
vapor contacting zone above. 



5 Pat ntan prUche 

1. Verteileranordnung fur eine Flussigkeits/Dampf- 
Kontaktkolonne mit mindestens zwei vertikal in Ab- 
stand angeordneten Flussigkeits/Dampf-Kontakt- 

10 abschnitten, die einen unteren Flussigkeits/Dampf- 
Kontaktabschnitt und einen oberen Flussigkeits/ 
Dampf-Kontaktabschnitt umfassen, wobei die Ver- 
teileranordnung versehen ist mit: 

is (a) einem Verteiler, der dafur ausgelegt ist, zwi- 

schen den Flussigkeits/Dampf-Kontaktab- 
schnitten angeordnetzu werden und der einen 
Boden (3) mit Perforationen zum Verteilen von 
Flussigkeit zu dem oberen Flussigkeits/Dampf- 

20 Kontaktabschnitt sowie Dampfsteigrohre (16, 

416) zum Verteilen von Dampf zu dem oberen 
Flussigkerts/Dampf-Kontaktabschnitt aufweist; 
und 

25 (b) einem Leitblech (1 1 , 41 1 , 61 1 ), das aus Me- 

tailblech gefertigt ist, in welches Ausschnitte 
geschnitten wurden, die uber die Dampfsteig- 
rohre passen und sich um diese erstrecken, 
wobei das Leitblech oberhalb des Verteilerbo- 

30 dens (3) aufgehangt ist und sich uber den Quer- 

schnitt des Verteilers mit Ausnahme eines im 
wesentlichen zentrai innerhalb des Leitblechs 
angeordneten offenen Raumes erstreckt, der 
von einer einzelnen Offnung (13, 418, 613) 

35 oder einer Mehrzahl von Offnungen, die in ei- 

nem begrenzten Bereich angeordnet sind, ge- 
bildet ist, wobei der offene Raum bewirkt, dass 
die gesamte Flussigkeit von dem oberen Flus- 
sigkeits/Dampf-Kontaktabschnitt zusammen- 

40 lauft und sich mischt, wenn der Fliissigkeits- 

strom beim Durchtritt durch den offenen Raum 
konvergiert, bevor die Flussigkeit auf den Ver- 
teiler dispergiert wird, wobei sich die Dampf- 
steigrohre durch die Offnungen in dem Leit- 

45 blech erstrecken und rundherum abgedichtet 

sind. 

2. Verteileranordnung nach Anspruch 1 , wobei der of- 
fene Raum von einer einzelnen Offnung (13, 418, 

so 613)gebildetist. 

3. Verteileranordnung nach Anspruch 2, ferner verse- 
hen mit einer Mischvorrichtung (9), die in dem offe- 
nen Raum (13, 418, 613) angeordnet ist. 

55 

4. Verteileranordnung nach Anspruch 1, wobei das 
Verhaltnis der Querschnittsf lache des offenen Rau- 
mes (13, 418, 613) in dem Leitblech zu der Quer- 
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schnittsf lache der Perforationen in dem Verteiler im 
Bereich von etwa 1 ,1 :1 bis etwa 150:1 liegt. 

5. Verteiieranordnung nach Anspruch 1 , femer verse- 
hen mit einem zweiten Leitblech, wobei ines d r 
Leitbleche oberhalb des and r n d r Leitbleche 
aufgehangt 1st und der offene Raum in einem der 
Leitbleche in einer Position angeordnet ist, die nicht 
zu dem offenen Raum in dem anderen der Leitble- 
che ausgerichtet ist 

6. Verteiieranordnung nach Anspruch 1 , femer verse- 
hen mit einem Wehr (688), welches den offenen 
Raum (613) in dem Leitblech (611) umgibt und ei- 
nen Durchlass (622) bildet, so dass Flussigkeit Qber 
das Wehr und nach unten durch den von dem Wehr 
gebildeten Durchlass flieBen muss, bevor sie sich 
an der Unterseite des Leitbleches ausbreitet, was 
zu einem verbesserten Mischen fuhrt. 

7. Flussigkeits/Dampf-Kontaktkolonne mit minde- 
stens zwei vertikal in Abstand angeordneten Flus- 
sigkeits/Dampf-Kontaktabschnitten, dieeinen unte- 
ren Flussigkeits/Dampf-Kontaktabschnitt und einen 
oberen Flussigkeits/Dampf-Kontaktabschnitt um- 
fassen, versehen mit einer Flussigkeitsverteileran- 
ordnung gemaB einem der vorhergehenden An- 
spruche, die zwischen den Flussigkeits/Dampfkon- 
taktabschnitten angeordnet ist. 

8. Flussigkeits/Dampf-Kontaktkolonne nach An- 
spruch 7, versehen mit einer Wand mit einer Innen- 
flache (17), wobei das Leitblech (11, 611) dichtend 
mit der Innenf lache (17) der Flussigkeits/Dampf- 
Kontaktkolonne verbunden ist. 

9. Flussigkeits/Dampf-Kontaktkolonne nach An- 
spruch 7, wobei der offene Raum (41 8) in Umf angs- 
richtung zwischen dem Leitblech (411) und der In- 
nenflache (17) angeordnet ist, so dass Flussigkeit 
zu dem Umfang des Leitblechs stromt, wo sie beim 
Passieren des offenen Raumes konvergiert und 
sich mischt. 



steigrohre zum Verteilen von Dampf zu der 
oberen Flussigkeits/Dampf-Kontaktzone auf- 
w ist, wobei sich das L itblech uber den ge- 
samten Querschnitt des Verteilers mit Ausnah- 

5 me eines im wesentlichen zentral innerhalb des 

L itbl chs ang ordnet n off nen Raum s r- 
streckt, der von einer einzelnen Offnung oder 
einer Mehrzahl von Offnungen, die in einem be- 
grenzten Bereich angeordnet sind, gebildet ist, 

10 wobei das Leitblech Offnungen aufweist, durch 

welche sich die Dampfsteigrohre erstrecken 
und rundherum abgedichtet sind, 

der gesamte gesammelte Flussigkeitsstrom in 
15 dem offenen Raum konvergiert wird, so dass 

sich der gesamte Flussigkeitsstrom trifft und 
mischt, wenn der Flussigkeitsstrom konver- 
giert, urn durch den offenen Raum zu flieBen, 
was zu einem im wesentlichen gleichformigen 
20 Mischen des FIGssigkeitsstromes fuhrt; und 

der im wesentlichen gleichformig gemischte 
Flussigkeitsstrom auf den darunter liegenden 
Verteiler dispergiert wird, wahrend Dampf 
25 durch die Dampfsteigrohre zu der oberen Flus- 

sigkeits/Dampf-Kontaktzone geleitet wird. 

1 1 . Verfahren nach Anspruch 1 0, bei welchem das Ver- 
haltnis der Querschnittsf lache des offenen Raumes 

30 in dem Leitblech zu der Querschnittsf lache der Per- 
forationen in dem Verteiler so gewahlt ist, dass es 
im Bereich von etwa 1 ,1 :1 bis etwa 150:1 liegt. 

12. Verfahren nach Anspruch 10 oder 11 , bei welchem 
35 ferner der gesammelte Flussigkeitsstrom durch ei- 

ne in dem offenen Raum angeordnete Mischvor- 
richtung geleitet wird. 

13. Verfahren nach Anspruch 10, bei welchem ein Fliis- 
40 sigkeit enthaltender Einsatz in die Fiussigkeits/ 

Dampf-Kontaktkolonne an einer Stelle zwischen 
dem Leitblech und der daruber liegenden Flussig- 
keits/Dampf-Kontaktzone eingeleitet wird. 



15 



20 



25 



10. Verfahren, urn Flussigkeit und Dampf im Gegen- 
strom in einer Flussigkeits/Dampf-Kontaktkolonne 
in Kontakt zu bringen, die mindestens zwei Flussig- 
keits/Dampf-Kontaktzonen aufweist, wobei im Zu- 
ge des Verfahrens: 

der gesamte Flussigkeitsstrom von einer obe- 
ren Flussigkeits/Dampf-Kontaktzone auf einem 
Leitblech gesammelt wird, welches zwischen 
der oberen Fliissigk its/Dampf-Kontaktzone 
und in m Vert iler ang ordnet ist, wob i der 
Verteil r einen Boden mit Perforationen zum 
Verteilen von Fliissigk it auf eln unter Flus- 
sigkeits/Dampf-Kontaktzone sowie Dampf- 



45 

Revendlcations 

1. Agencement de distributee pour une cotonne de 
mise en contact d'un liquide et d'une vapeur ayant 

so au moins deux sections espac6es verticalement de 
mise en contact d'un liquide et d'une vapeur com- 
prenant une section inferieure de mise en contact 
d'un liquide et d'une vapeur et une section sup6- 
rieure de mise en contact d'un liquide et d'une va- 

55 peur, ledit agenc ment de distribut urcomportant : 

a) un distributeur congu pour §tre situ6 entr 
I s sections d mis n contact d'un liquide t 
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d'une vapeur et ayant un plancher (3) presen- 
tant des perforations pour distribuer un liquide 
a ladite section inferieure de mise en contact 
d'un liquide et d'une vapeur t d s colonnes 
montantes (1 6, 41 6) d vapeur pour distribuer 5 
de la vapeur a ladtte section superieure de mise 
en contact d'un liquide et d'une vapeur ; et 
b) un deflecteur (11, 411, 611) forme d'une 
feuille de metal dans laquelle des trous sont de- 
coupes pour s'ajuster sur lesdites, et s'&endre to 
autour desdites, colonnes montantes de va- 
peur, ladite chicane &tant suspendue au-des- 
sus du plancher (3) du distributee et s'etendant 
sur toute la section transversale du distributee 
a I'exception d'un espace ouvert, situe sens!- ts 
blement centralement dans le deflecteur et for- 
me par une seule ouverture (13, 418, 613) ou 
par piusieurs ouvertures p\ac6es dans une zo- 
ne localised, ledit espace ouvert amenant (a to- 
tality du liquide provenant de ladite section su- 20 
perieure de mise en contact d'un liquide et 
d'une vapeur a se rejoindre et se meianger en 
meme temps que recoupment de liquide con- 
verge pour s'ecouler a travers I'espace ouvert 
avant de dispenser ledit liquide sur ledit distri- 25 
buteur, lesdites colonnes montantes de vapeur 
s'etendant a travers lesdits trous dans ladite 
chicane et etant sceliees de facon etanche sur 
leur pourtour. 

30 

2. Agencement de distributeur selon la revendication 

1 , dans lequel ledit espace ouvert est forme par une 
seule ouverture (13, 418, 613). 

3. Agencement de distributeur selon la revendication 35 

2, comportant en outre un dispositif melangeur (9) 
situe a Tinterieurdudit espace ouvert (13, 418, 613). 

4. Agencement de distributeur selon la revendication 

1 , dans lequel le rapport de I'aire de la section trans- *o 
versale dudit espace ouvert (13, 418, 613) dans le- 
dit deflecteur a I'aire de la section transversale des 
perforations dans le distributeur est compris dans 
!a plage d'environ 1 : 1 :1 a environ 150:1 . 

45 

5. Agencement de distributeur selon la revendication 
1 , comportant en outre un second deflecteur tel que 
Tun desdits deflecteurs est suspendu au-dessus de 
l'autre desdits deflecteurs et que I'espace ouvert 
dans Tun desdits deflecteurs est place dans une po- so 
sition qui n'est pas aligned avec I'espace ouvert 
dans l'autre desdits deflecteurs. 

6. Agencement de distributeur selon la revendication 

1 , comportant en outre un dev rsoir (688) entourant 55 
ledit espace ouvert (61 3) dans ledit deflecteur (61 1 ) 
et formant un passage (622), afin qu'un liquide doi- 
ve s'ecouler pardessus le dev rsoir et descendre 



dans le passage forme par le deversoir avant de 
s'expanser sur le cote inferieur dudit deflecteur, ce 
qui aboutit a un melang ameiiore. 

7. Colonn de mise en contact d'un liquide et d'un 
vapeur ayant au moins deux sections espacges ver- 
ticaiement de mise en contact d'un liquide et d'une 
vapeur comprenant une section inferieure de mise 
en contact d'un liquide et d'une vapeur et une sec- 
tion superieure de mise en contact d'un liquide et 
d'une vapeur, comportant un agencement de distri- 
buteur de liquide te) que defin) dans 1'une quelcon- 
que des revendications precedentes, qui est situe 
entre les sections de mise en contact d'un liquide 
et d'une vapeur. 

8. Colonne de mise en contact d'un liquide et d'une 
vapeur selon la revendication 7, comportant une 
paroi ayant une surface inteneure (17), dans laquel- 
le ledit deflecteur (11 , 611) est relig de facon etan- 
che a la surface interieure (1 7) de ladite colonne de 
mise en contact d'un liquide et d'une vapeur. 

9. Colonne de mise en contact d'un liquide et d'une 
vapeur selon la revendication 7, dans lequel ledit 
espace ouvert (418) est place de fagon peripheri- 
que entre ledit deflecteur (411) et ladite surface in- 
terieure (17) afin qu'un liquide s'ecoule vers la pe- 
ripheric du deflecteur ou il converge et se melange 
en passant a travers I'espace ouvert. 

10. Procgde de mise en contact a contre-courant d'un 
liquide et d'une vapeur dans une colonne de mise 
en contact d'un liquide et d'une vapeur ayant au 
moins deux zones de mise en contact d'un liquide 
et d'une vapeur, comprenant : 

la collecte de la totality de recoupment de li- 
quide provenant d'une zone superieure de mi- 
se en contact d'un liquide et d'une vapeur sur 
un deflecteur place entre la zone superieure de 
mise en contact d'un liquide et d'une vapeur et 
un distributeur, ledit distributeur ayant un plan- 
cher prgsentant des perforations pour distri- 
buer un liquide vers une zone inferieure de mi- 
se en contact d'un liquide et d'une vapeur et 
des colonnes montantes de vapeur pour distri- 
buer une vapeur vers ladite zone superieure de 
mise en contact d'un liquide et d'une vapeur, 
ledit deflecteur s'etendant sur toute la section 
transversale du distributeur a I'exception d'un 
espace ouvert place sensiblement centrale- 
ment dans le deflecteur et forme par une seule 
ouverture ou par plusieurs ouvertures situees 
dans une zone localisee, ledit deflecteur ayant 
des trous a trav rs lesqu Is lesdites colonnes 
montantes de vapeur s'etendent et sont scel- 
ie s de facon etanch sur leur pourtour, 
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la convergence de I'ecoulement collecte entier 
de liquide dans (edit espace ouvert afin que la 
totalite de Pecoulem nt de liquide se rejoign 
et se melange p ndant que I'ecoul mentde li- 
quide converge pour s'ecouler k travers iedit 5 
espace ouvert, ce qui aboutit & un melange 
sensiblement uniforme de I'ecoulement de 
liquide ; et 

la dispersion de i'ecoulement de liquide melan- 
ge de facon sensiblement uniforme sur le dis- 10 
tributeur situe en dessous en meme temps que 
de la vapeur passe dans lesdites colonnes 
montantes de vapeur vers ladite zone supe- 
rieure de mise en contact d'un liquide et d'une 
vapeur. fs 

11. Procdde selon la revendication 10, dans lequel le 
rapport de Paire de la section transversale de Pes- 
pace ouvert dans (edit deflecteur k Paire de la sec- 
tion transversale des perforations dans le distribu- 20 
teur est choisi de facon & etre compris dans la plage 
d'environ 1,1:1 & environ 150:1. 

12. Procede selon la revendication 10 ou 11, compre- 
nant en outre le passage dudit ecoulement de liqui- 25 
de collecte & travers un dispositif melangeur situe 
dans Iedit espace ouvert. 

13. Procede selon la revendication 10, dans lequel une 
charge contenant un liquide est introduce dans la 30 
colonne de mise en contact d'un liquide et d'une va- 
peur en un emplacement situ6 entre le deflecteur 

et la zone, situe au-dessus, de mise en contact d'un 
liquide et d'une vapeur. 
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